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SPECIFICATION 
CODED SIGNAL REPRODUCTION APPARATUS 
TECHNOLOGICAL FIELD 

The present invention relates to a coded signal reproduction 
apparatus and, more particularly, to simplification of a circuit 
structure of an apparatus which reproduces a digital code 
sequence in which audio, video, and other additional information 
are multiplexed, such as a video CD, a DVD, and a digital CS 
broadcasting . 
B AC K G RO U ND A R T 



recent years, media for recording and transmitting 
figital-Acoded and multiplexed video signal, audio signal, and 
additional information signal such as subtitle information have 
spread rapidly, like a video CD, a DVD, and digital CS 
broadcasting However, in order to spread apparatuses for 
reproducing the above-described coded and multiplexed digital 
signals for domestic use or the like, cost down of the 
reproduction apparatuses is indispensable. For this purpose, it 
is required to implement a demultiplexer for demultiplexing the 
multiplexed signal and a decoder for decoding the demultiplexed 
digital signals, with\simple and compact circuit constructions. 

By the way, in such digital media, a coding method defined 
by MPEG standard is generally used for video signals. On the 
other hand, for audio signals, coding methods other than the MPEG 
coding method are adopted in many cases. For multiplexing of 

ATTACHMENT B 



coded video and audio data, a multiplexing method defined by the 

standard of MPEG system is adopted. 

r y >^Vigure 3 shows examples of coded data of video information, 
IS \ 

'✓^uidio information, and additional information which are 
multiplexed by using packets. The coded and multiplexed data are 
subjected Y° byte alignment. An audio signal and a video signal 
are respectively digital-coded by an encoder and then multiplexed 
in packet units by a multiplexer. At the head of each packet, a 
packet header \H is assigned. The packet header H is composed of 
a synchronous signal S indicating the head of the packet 
(hereinafter, referred to as a packet start code prefix) , an 
identifier I f or vdeciding that the packet corresponds to one of 
packets of audio, Yvi^eo, and additional information, packet 
length information VL indicating the length of the packet, a 
header length HL, vAdeo and audio synchronous reproduction 
information R and tha like. After the packet header H, according 
to the kind of the paaket, one of coded data CDP of the video 
signal, coded data CDS\of the audio signal, and coded data CDA of 
the additional information is assigned. A part from the packet 
start code prefix to the\ header end is defined as a system layer, 
and a coded data part of Yvideo, audio, or additional information 
data after the header is oefined as an elementary layer. 

When coding a video signal, it is hierarchically coded, and 
a code sequence indicating the start of the hierarchy and a code 
sequence indicating the name of the hierarchy are used. The same 



code sequence is used for the code sequence indicating the start 
of the hierarchy and the above-mentioned start code prefix 
indicating the head of the packet. 

Usually, since the prefix code of the packet start code 
appears in the multiplexed data sequence for every data unit 
indicated by the packet length included in the packet header 
ft information, nnnn 1 1 y, — s i nce tho prefix code of tho pa i A u L " b l airfe - 

by Llie packeL leiiyth included in the packet h e ader — ialurma L i - ^ Eu, 
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-4 there occurs no mixing of the packet start code prefix and the 
hierarchy start code of the coded video data. 

However, in a packet including coded video data, in contrast 
"" 4 with a packet including coded audio data, there is a case where 
f :: * multiplexed data whose packet length is not defined is input. 
This situation occurs, for example, in a multiplexed data 
sequence in which a transport packet used for digital CS 
broadcasting or the like is converted to a PES (Pakettaized 
Elementary Stream) packet. Hereinafter, a description will be 
given of the conventional manner of demultiplexing multiplexed 
data in the case where the packet length of coded video data is 
not defined. 

Figure 12 is a diagram showing the operation when reading 
coded video data, wherein a packet boundary of a video packet 1 
and a video packet 2 is positioned between ('x3 ! ) and ( ! 00 ! ). A 
read pointer reads data of the video packet 1 in the order of xO, 



xl, x2, . .., and the read data are sequentially transmitted to a 
decoding buffer. The presence of the packet boundary is 
recognized only when the pointer exceeds the packet boundary to 
reach 1 E0 f of the video packet 2 and thereby a pattern of 
( 1 00 1 , ' 00 ' , ' 01 ' , ' E0 ' ) is detected. At this time, the data up to 
('EO') of the video packet 2 have already been transmitted as 
effective data to the decoding buffer. So, the read pointer is 
returned to the packet boundary to perform reading again such 
that the data corresponding to the pattern of 

( ' 00 ' , ' 00 ? , 1 01 ' , ' E0 ' ) are not transmitted to the decoding buffer 
because these data are originally not data to be decoded but data 
to be utilized in the system. 

Figure 4 shows two examples of the case where the hierarchy 
tart cod\ of the coded video data is separated between two 
packets, as\patterns of mistaking the packet boundary. 

Hereinafter, a description will be given of the packet 
boundary decision operation for the respective patterns shown in 
figures 4 (a) and \(b) . 

Initially, the pattern of figure 4(a) will be described. 
In the pattern of figure 4 (a) , the hierarchy start code of the 
coded video data exists between ('00') and ( ' 00 ' , 1 0 1 1 , ' 00 1 ) such 
that it is divided into two packets by the packet start code 
( ' 00 1 , ' 00 1 , ' 01 ' ,^0^' ) and the packet header. 

In this case, in a start code prefix code detection unit 
which detects the prefix code of the start code, data is read 



from an input buffer, and the pattern of the start code prefix 
code is detected. At this time, the read address of the input 
buffer is an address a . The start code prefix code detection 
unit detects the pattern of ( ' 00 ' , ' 00 ' , 1 01 1 ) and, thereafter, 
informs this to a start code discrimination unit which is 
positioned in the subsequent stage to activate the start code 
discrimination unit . 

Next, the start code discrimination unit reads data of an 
address # , and decides whether this is the identifier 
('BB'-'FF') indicating the head of the packet or the hierarchy 
start code ('OO'-'BS') of the coded video data. 

In the pattern of figure 4(a), since the data ( f E0 f ) of the 
address )3 is an identifier which indicates the start of the 
packet, the start code discrimination unit informs that the 
packet head is detected, to a header analysis unit, thereby 
activating the header analysis unit. 

At this time, since data of address 7 is a portion of the 
coded video data, it is necessary to connect this data to the 
rear of the following video packet data and transfer the data to 
the decoding buffer. Therefore, before activating the header 
analysis unit, in order to execute transfer of the data of 
address y , it is necessary to perform an operation of setting 
the read address of the input buffer from the address j3 to the 
address y which is prior to the address j3 , and transferring the 
data of address y to the decoding buffer. Further, not only 



transferring the data of address y , it is necessary to store the 
information that the data of address 7 is a portion of the 
hierarchy start code of the coded video data. 

In the case of figure 4 (b) , after the start code 
discrimination unit discriminates the identifier that indicates 
the packet start by the address j3 , in order to transfer the data 
of addresses y and 8 which are parts of the coded video data to 
the decoding buffer, the read address of the input buffer which 
has been in the address £ should be returned to the address y 
to control transferring the data of the addresses y and 5 to 
the decoding buffer. In this case, the pointer is moved longer 
distance than in the case shown in figure 4 (a) . Further, as in 
the case of figure 4 (a) , it is necessary to store the information 
that the data of the addresses y and 5 are parts of the 
hierarchy start code of ■ the coded video data. The stored 
information about the possibility that the data ( f 00 T ) of the 
address y is a part of the hierarchy start code is used for 
detection of start codes in units of video reproduction of the 
coded data part of the next video packet. 

this way, since the length of the video packet is not 
efined,\in the conventional coded signal reproduction apparatus, 
performed \s complicated control of not only advancing the 
reading pointer of the input buffer but also returning this at 
the packet boundary. 

To be specific, in the conventional coded signal 



reproduction apparatus, sinae data transfer and data 
discrimination are performed simultaneously by using the read 
pointer of the same input buffer, the write pointer of the 
decoding buffer must be advanced excessively to a position where 
the input data can be identified as data of the system layer, 
when performing writing. Hence, the write pointer of the 
decoding buffer is advanced by using a decoding buffer write 
pointer correction unit. Further, when the input data is data of 
the system layer, the start! code must be detected again, and so 
the pointer value is once returned. To prevent the input data 
from being broken by this, an input buffer read pointer 
correction unit is provided to correct the pointer. Further, to 
prevent the data input to the input buffer from being broken, an 
input buffer protection unit is provided to store the input data, 
whereby the input data is protected. Therefore, the construction 
and control of the apparatus are complicated. 

Secondary, in reproducing a coded and multiplexed signal, 
there is a case where heade/r information of packets used for 
multiplexing must be used. I As information required for this, 
audio and video synchronous reproduction information (PTS) and 
the like are raised. In rrjany cases, the reproduction information 
is given in fundamental units of audio and video reproduction. 

information includes, besides the PTS, 

presence or absence of the PTS for 
.tal unit data included in each packet. 



Further, the reproduction 
information indicating the 
each reproduction fundamer 
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In the coded signal decoding apparatus, when the reproduction 
information is used for reproduction, it is necessary to store 
the reproduction information by any means. For example, it is 
thought that the reproduction information is temporarily stored 
in a memory inside the coded signal decoding apparatus. However, 
when the reproduction information includes a lot of audio and 
video reproduction fundamental units to be input to the decoding 
buffer in a unit time, since the corresponding synchronous 
reproduction information increases in proportion to them, 
hardware required as a memory used for storage increases in size, 
resulting in increased chip are^. when it is implemented by an LSI 

Thirdly, the reproduction apparatus for video and audio 
signals employs the pipeline structure in many cases. In the 
pipeline, a data bus width is defined, and coded data are 
transferred with the defined bus width to be decoded, but there 
will occur a case where the last part of the coded data is 
shorter than the data bus width. In order to control data 
transfer of the data shorter than the data bus width, it is 
necessary to perform data transfer control different from the 
ordinary data transfer, i.e., data transfer control must be 
performed in the processing pipeline which enables access in 1- 
byte units, resulting in complicated hardware. 

Since the conventional coded signal reproduction apparatus 
is constructed as described above, in the patterns of figures 
4(a) and 4(b), a complicated control circuit which performs 



control such that the read address of the input buffer at the 
packet boundary is advanced and then returned back, is required. 
Further, depending on the data, to store the reproduction 
information included in the packet header part becomes a factor 
of increase in the hardware resources such as memories. 

The present invention is made to solve the above-mentioned 
problems, and it is an object of the present invention to provide 
a coded signal reproduction apparatus which can reproduce a 
digital signal with less hardware resources, without requiring 
complicated control. 

DISCLOSURE OF THE INVENTION 

. V* 

Ao dco^-Libed above , ^ coded signal reproduction apparatus of 
* A 

the present invention is provided with a matching status 
information output means for detecting the matching status of a 
code which is input for every predetermined bit with a prefix 
code of a packet start code, and outputting matching status 
information of a head part of the packet start code; and data 
format means for outputting predetermined data in accordance with 
the matching status information. Therefore, it is possible to 
dispense with complicated address control to return a read 
pointer to a position before the packet boundary when the 
predetermined data is output according to the matching status of 
the code sequence indicating the packet boundary and thereby the 
packet boundary is recognized. Thereby, the hardware scale can 



be reduced, and an apparatus for reproducing a digital code 
sequence can be provided at a low price. 

Further, the coded signal reproduction apparatus of the 
present invention includes header analysis means for analyzing 
the header of the packet to output reproduction information when 
the input code sequence is coded video data, and the data format 
means inserts the reproduction information together with 
information indicating effectiveness of the reproduction 
information, in a predetermined position in the coded video data. 
Since the formatter adds the reproduction information included in 
the packet header to the coded video data, the scale of hardware 
such as a memory required for holding the reproduction 
information can be minimized, whereby an apparatus for 
reproducing a digital code sequence can be provided at a low 
price . 

Further, the coded signal reproduction apparatus of the 
present invention includes end code sequence detection means for 
detecting, from code sequences of coded data, a code sequence 
indicating the end of the coded data; and formatter means for 
adding a predetermined number of pseudo data to the rear of the 
code sequence indicating the end of the coded data so that the 
data bus width of pipeline transfer including the end of the 
coded data becomes equal to the bus width of pipeline transfer 
including other data, when a code sequence indicating the end of 
the code data is detected by the end code sequence detection 
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means. Therefore, data transfer inside the pipeline in the 
reproduction apparatus can be performed to the end of coded data 
which is shorter than the data bus width in the pipeline, without 
requiring complicated transfer control, whereby an apparatus for 
reproducing a digital code sequence can be provided at a low 
price . 

Further, the coded signal reproduction apparatus of the 
present invention inserts a specific code sequence in the last 
packet of the packet sequence before adding the pseudo data. 
Therefore, even when a code sequence indicating the end of the 
coded data does not exist, addition of the predetermined number 
of pseudo data can be performed reliably. 

BRIEF DESCRIPTION OF THE DRAWINGS 



coded si\nal decoding apparatus according to first to third 
embodiment^ of the present invention. Figure 2 is a flowchart 
for explaining the operation of the coded signal decoding 
apparatus according to the first embodiment. Figure 3 is a 
diagram for explaining the structure of a multiplexed signal. 
Figure 4 is a diagram for explaining a multiplexed signal in 
which a packet boundary in a decoding buffer is easily mistaken. 
Figure 5 is a diagrVm illustrating the relationship between a 
video packet and video reproduction units. Figure 6 is a diagram 
for explaining a paddiVg process for an end part of coded video 




igure 1 is a block diagram illustrating the structure of a 
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data by using a formatter./ Figure 7 is a diagram illustrating a 
unique code sequence inseijted in coded and multiplexed data. 
Figure 8 is a block diagram illustrating a modification of a 
coded signal decoding apparatus according to first to third 
embodiments of the invention. Figure 9 is a block diagram 
illustrating the conceptual structure of a coded signal decoding 
apparatus according to thje present invention. Figure 10 is a 
flowchart for explaining Ithe operation of the coded signal 
decoding apparatus of the present invention in the case where an 
input packet is a video packet, having emphasis on a formatter 
and a start code state storage unit. Figure 11 is a flowchart 

he operation of the coded signal decoding 
invention in the case where an input 

having emphasis on a formatter and a 
unit. Figure 12 is a diagram for 
explaining coded video lata reading operation by a conventional 
coded signal reproduction apparatus, 



for further explaining t 
apparatus of the present 
packet is a video packel. 
start code state storage* 



PREFERRED EMBODIMENTS TO IMPLEMENT THE INVENTION 
Embodiment: 1 

Hereinafter, a coded signal reproduction apparatus according 
to a first embodiment of the present invention will be described 
with reference to the figures. Figure 9 is a block diagram 
illustrating the conceptual structure of a coded signal 
reproduction apparatus of the present invention. In figure 9, Ml 




is a matching status information output means which receives a 
coded signal, collates input codes with predetermined codes, and 
outputs matching status information. M2 is a data format means 
which receives the matching status information. Especially when 
('OO') appears in the codes, M2 generates predetermined data 
according to this and outputs the data to the decoding buffer. 
Further, with respect to data (excluding a video signal) in the 
case where ( ! 00 T ) does not appear in the coded signal, the data 
format means M2 does not participate in this, and the data is 
transferred to the decoding buffer. 

ligure 1 is a block diagram illustrating the detailed 
Tructu^B of the coded signal reproduction apparatus. This 
corresponqs to the invention of Claim 1 of this application, 
providing simplified structure and control as compared with the 
conventional Vpparatus . 

In figure 1, 2sl is a coded and multiplexed signal supply 
w unit which 3uppllt^> a co d ed ai fd mulLlpleXHd Signal Tu Llie !r*^=k^d 
and multip iL -o ^ e d si €f fta4 — s eparation apparatuc , and this corresponds 
to a part before a decoder of a player for a video CD or DVD or a 
digital CS tuner. 2s2 is an input buffer which receives the 
output from the coded and multiplexed signal supply unit 2sl, and 
it is constituted by, for example, a ring buffer. 2s4 is an 
input buffer reading control circuit which controls read 
addresses by giving a reading control signal (SIG1) to the input 
buffer 2s2, thereby performing reading control. SW1 is a switch 



which connects the output from the input buffer 2s2 with one of 
three terminals a, b and c. 2s3 is a start code prefix detection 
unit which receives a signal when the switch SW1 is placed on the 
terminal b, and detects a start code prefix (a prefix code) 
included in a packet. This unit 2s3 detects a desired code 
sequence from code sequences in which data are multiplexed, by 
using a synchronous signal comprising a start code prefix and a 
packet identifier, and a packet length. Further, 2s5 is a start 
code discrimination unit which is activated by a status signal 
(SIG8) output from a start code status hold unit 2sl4, receives a 
start code value of one byte (SIG6) which is an output signal 
from the start code prefix detection unit 2s3, and decides that 
the start code is included in one of the packets of video signal, 
audio signal, and additional information. 2s6 is a header 
analysis unit which analyzes a header on receipt of a header 
analysis start signal (SIGH) as an output signal from the start 
code discrimination unit 2s5, and a signal output from the input 
buffer 2s2 when discrimination of the start code is ended and the 
switch SW1 is placed at the terminal a. The analysis unit 2s6 
performs analysis of codes which follow the synchronous signal. 

rther, 2s7 is a reproduction information hold unit which 
reproduction signal (SIG4) as an output signal from 
alysis unit 2s6, and holds reproduction information, 
code status hold unit which receives a status 
SIG5) as an output signal from the start code 



prefix detection unit 2s3, and Holds a status which is updated 
according to the signal. Further, 2sl3 is a formatter which 
receives a reproduction information status signal (SIG17) as an 
output signal from the header analysis unit 2s6, a formatter 
activation signal (SIG9) as an olutput signal from the start code 
discrimination unit 2s5, a 1-bytp signal (SIG6) as an output 
signal from the start code prefix detection unit 2s3, 
reproduction information (PTS) (&IG7) as an output signal from 
the reproduction information hold unit 2s7, and a status signal 
(SIG8) as an output signal from tjhe start code status hold unit 
2sl4. When a specific numerical Jsequence is input to the 
formatter according to these signlals, the formatter outputs the 
corresponding numeric sequence. |The formatter generates data 
based on information output from jthe matching status information 
output means which comprises the start code prefix detection unit 
2s3, the start code status hold unit 2sl4, and the start code 
discrimination unit 2s5, and inserts the data sequence in a 
predetermined position of coded video data. 

SW2 is a switch which selectp a signal output from one of 
the start code prefix detection unlit 2s3, the formatter 2sl3, and 
the terminal c of the switch SW1, knd outputs the signal. 2s8 is 
a data separation control unit whiah receives a post signal 
(SIG20) output from the start code Discrimination unit 2s5, and a 
signal output from the input bufferl2s2 when the switches SW1 and 



SW2 are placed at the terminals c ai 



f, respectively, and 



recognizes the boundary df packets to perform data separation 
control. When data transfer has ended, the data separation 
control unit 2s8 posts it to the start code discrimination unit 
2s5 by using the post siJgnal (SIG20) . 2sl9 is a controller which 
performs switching control for switches SW1 and SW2 on receipt of 
a format start/end signal (SIG19) output from the formatter 2sl3 
and a header end signal! (SIG18) output from the header analysis 
unit 2s6, and outputs switching control signals (SIG3, SIG10) for 
controlling the respective switches. 

Further, 2s is a multiplexed signal separation unit 
comprising the above-mentioned switch SW1, switch SW2, start code 
prefix detection unit 2s3, start code discrimination unit 2s5, 
header analysis unit 2s6, reproduction information hold unit 2s7, 
data separation control unit 2s8, formatter 2sl3, and start code 
status hold unit 2sl4. 

Further, 2sl0 is a decoding unit which takes the 
reproduction information held in the reproduction information 
hold unit 2s7 as a host control signal C(SIG15) through a host 
bus (HB) , and decodes the signal output from the data separation 
control unit 2s8. 2s9 is a decoding buffer which receives the 
output signal from the data separation control unit 2s8 and holds 
this signal to supply it to the decoding unit 2sl0. The decoding 
buffer 2s9 has separated storage areas for video, audio, and 
additional information, respectively, and allocates the data 
output from the data separation control unit 2s8 to a 



predetermined area to store the data in the area. 2sll is a work 
memory to be used when the decoding unit 2sl0 performs decoding 
operation. 2sl2 is a host CPU which controls exchange of a host 
control signal B (SIG14) for performing initial setting or reset 
of the decoding unit 2sl0. The host bus HB of the host CPU is 
connected with the reproduction information hold unit 2s7 and the 
decoding unit 2sl0. Further, the host CPU outputs a supply 
control signal (SIG12) for controlling data supply operation of 
the coded and multiplexed signal supply unit 2sl. 
T'i A coded signal reproduction apparatus 2 comprises the above- 

p»( mentioned constituents except the coded and multiplexed signal 
^ supply unit 2sl, the host bus HB, the host CPU 2sl2, the 

controller 2sl9, the decoding buffer 2s9 and the work memory 2sll 
L i.e., it comprises the input buffer 2s2, the input buffer reading 
s I'i control ' circuit 2s4, the switch SW1, the switch SW2, the start 

. )'■?. 

"1=1 code prefix detection unit 2s3, the start code discrimination 
unit 2s5, the header analysis unit 2s6, the reproduction 
information hold unit 2s7, the data separation control unit 2s8, 
the formatter 2sl3, the start code status hold unit 2sl4, the 
do-nding hn ffn r ?n Q j the decoding unit 2sl0, Lind work memory -^U 

Further, in the above-mentioned construction, the decoding 
buffer 2s9 and the work memory 2sll are external memories 
implemented by SDRAMs or the like, and these are generally 
constituted on chips different from an LSI chip which implements 
other constituents . 
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Further, in the above-mentioned construction, the start code 
prefix detection unit 2s3, the start code discrimination unit 2s5, 
and the start code status hold unit 2sl4 implement a matching 
status information output means Ml, and the formatter 2sl3 
implements a data format means M2 . Further, the header analysis 
unit 2s 6 and the reproduction information hold unit 2s7 implement 
a header analysis means. 

Next, the operation will be described. A coded and 
multiplexed data sequence supplied from the coded and multiplexed 
signal supply unit 2sl is once stored in the input buffer 2s2. 
At this time, under control of the controller 2sl9, initially the 
switch SW1 is connected to the contact b. The multiplexed data 
sequence stored in the input buffer 2s2 is output byte by byte 
toward the start code prefix detection unit 2s3 under control of 
the input buffer reading control circuit 2s4. The start code 
prefix detection unit 2s3 and the start code status hold unit 
2sl4 detect a packet start code which is a head code of 
packetized data. Then, the start code prefix detection unit 2s3 
activates the start code discrimination unit 2s5 by using status 
information (SIG8) from the start code status hold unit 2sl4 
which is described later. 

The start code discrimination unit 2s5 decides the kind of 
the input packet by using that a video packet, an audio packet, 
and an additional information packet have different packet 
identifiers. When the packet identifier which follows the start 



code prefix code is an identifier which indicates a desired data 
sequence to be reproduced, the start code discrimination unit 2s5 
posts that the input packet is an effective packet to the header 
analysis unit 2s6. Whether the packet is an effective packet or 
an ineffective packet, the start code discrimination unit 2s5 
activates the header analysis unit 2s6. 

When the start code discrimination unit 2s5 decides that the 
input packet is an audio packet or an additional information 
packet, since analysis of the start code is not necessary, the 
controller 2sl9 places the switch SW1 on the contact c and the 
switch SW2 on the contact f, whereby the start code 
discrimination unit 2s5 outputs the output packet from the input 
buffer 2s2 directly to the data separation control unit 2s8. 

Data separation control unit 2s8 controls data transfer of 
this audio packet or additional information packet to the 
decoding buffer 2s9. 

The decoding unit 2sl0 decodes the audio packet or 
additional information packet stored in the decoding buffer 2s9, 
by using an internal audio decoder or additional information 
decoder, temporarily stores a decoded signal in the work memory 
2sll, and reads the decoded signal from the work memory 2sll to 
output it to the outside as a reproduced signal. 

Next, a description will be given of the case wherein the 
input packet is a video packet, having emphasis on the functions 
of the formatter 2sl3 and the start code status hold unit 2sl4, 
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with reference to the flowchart of figure 2. 

As described above, under control of the controller 2sl9, 
initially the switch SW1 is connected to the contact b (step 
S200) while the switch SW2 is not connected to any contact. The 
multiplexed data sequence stored in the input buffer 2s2 is 
output byte by byte toward the start code prefix detection unit 
2s3 under control of the input buffer reading control circuit 2s4 
(step S201) - The matching status information output means Ml 
including the start code prefix detection unit 2s3 and the start 
code status hold unit 2sl4 detects a packet start code prefix 
which is a head code of packetized data (step S202), and posts 
that ( ' 00 ' , 1 00 1 , f 01 ■ ) is input, to the start code status hold 
unit 2sl4 by using the status updation signal SIG5. After 
activating the start code discrimination unit 2s5 by using the 
status information (SIG8), the start code prefix detection unit 
2s3 reads 1 byte from the input buffer 2s2, and posts this to the 
start code discrimination unit 2s5 by using a 1-byte signal SIG6 
(step S203) . 

Next, in step S204, the start code discrimination unit 2s5 
decides the kind of the input packet by using that the packet 
identifier differs according to that the input packet is a video 
packet, or an audio packet, or an additional information packet. 
When the packet identifier which follows the start code prefix 
code is an identifier which indicates a desired data sequence to 
be reproduced, the start code discrimination unit 2s5 posts that 



the input packet is an effective packet to the header analysis 
unit 2s6. Further, whether the packet is an effective packet or 
an ineffective packet, the start code discrimination unit 2s5 
activates the header analysis unit 2s6 in step S205. The 
decision as to whether the input packet is an effective packet to 
be reproduced or an ineffective packet not to be reproduced is 
made by collating the packet with the identifier of an reproduced 
packet which is set in the start code discrimination unit 2s5, by 
the host CPU, according to SIG13 and SIG14 through the host bus 
(HB) , when reproduction is started. 

When the start code discrimination unit 2s5 decides that the 
input packet is a video packet, the controller 2sl9 changes the 
switch SW1 from the contact b to the contact a (step S206) , and 
outputs the video packet to the header analysis unit 2s6. At 
this time, the switch SW2 is connected to none of the contacts. 

The header analysis unit 2s6 receives the packet from the 
input buffer 2s2, and analyzes the packet length, the 
reproduction information used at reproduction and the like, which 
are included in the packet header (step S207), and stores the 
reproduction information in the reproduction information hold 
unit 2s7 (step S208). Further, the reproduction information 
includes information for synchronizing audio with video (PTS) , a 
flag indicating presence information of the PTS for each 
reproduction fundamental unit data, included in each packet. 

Furthermore, the header analysis unit 2s6 decides the end of 



the header based on header information (step S209) . While 
performing the processes of video data, the controller 2sl9 
controls the switch SW2 so that it is connected to none of the 
contacts, and activates the data separation control unit 2s8 and 
the start code prefix detection unit 2s3 (step S210) - The data 
separation control unit 2s8 controls data transfer to the 
decoding buffer 2s9 according to data separation information 
possessed by the header analysis unit 2s6. 

The coded data of video stored in the decoding buffer 2s9 is 
decoded by the video decoder in the decoding unit 2sl0, like the 
coded data of audio or additional information, to be output as a 
reproduced signal. The decoding unit 2sl0 performs the decoding 
process with the work memory 2sll. At this time, it performs the 
decoding operation so that the coded video data is synchronized 
with the coded audio data, by using the reproduction information 
held by the reproduction information hold unit 2s7. 

Next, the header analysis part 2s6 performs analysis of the 
header. When it becomes clear that the data included in the 
input packet is video data, the controller 2sl9 controls the 
switches SW1 and SW2 to send the packet containing video data to 
the terminals b and d (step S211) - After the end of the header, 
the controller 2sl9 sends the packet containing video data 
through the terminal b of the switch SW1 to the start code prefix 
detection unit 2s3 while transferring the coded video data area 
to the decoding buffer 2s9 side (step S212) . Then, for detecting 
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the start code at the head of the next packet, the controller 
2sl9 activates the start code prefix detection unit 2s3, and 
detects the start code of the next packet to separate the data of 
the next packet. 

However, there is a possibility that the hierarchy start 
code { ' 00 ' , ' 00 ' , 1 01 1 , ' 00 ' - ' B8 ' ) included in the hierarchically 
coded video sequence is confused with the packet start code 
( 1 00 1 , 1 00 1 , 1 01 1 , 1 B9 1 - 1 FF ! ) because these codes have similar 
patterns, and therefore the packet boundary is mistaken. 

a description will be given of the operation of 
in two examples in the case where the hierarchy 
start code\f the coded video data is divided between two packets, 
as patterns of easily mistaking the packet boundary, with 
reference to figure 4 and figure 10. 

Initially, as shown in figure 10a, ('00') is read by 1 byte 
to the start code prefix detection unit 2s3. The start code 
prefix detection unit 2s3 knows that the present status is "0" by 
the status signal SIG8, and posts the status where one ('00') is 
input, to the start code status hold unit 2sl4 by using the 
status updation signal SIG5. The start code status hold unit 
2sl4 updates the status from "0" to "1" to indicate the status 
where ( f 00 T ) is held as historical information of head code 
matching status. 

Next, as shown in figure 10(b), ('00') is read by 1 byte to 
the start code prefix detection unit 2s3. The start code prefix 



detection unit 2s3 knows that the present status is "1" by the 
status signal SIG8, and posts the status where ('00') is input, 
to the start code status hold unit 2sl4 by using the status 
updation signal SIG5. To this point, the status where two pieces 
of ('00') are continuously input has been posted to the start 
code status hold unit 2sl4, and the start code status hold unit 
2sl4 updates the status from "1" to "2" to indicate the status 
where it holds the two continuous ('00') as historical 
information . 

Next, as shown in figure 10(c), {'00') is read by 1 byte to 
the start code prefix detection unit 2s3. The start code prefix 
detection unit 2s3 knows that the present status is "2" by the 
status signal SIG8, and posts the 1-byte signal SIG6 indicating 
('00') to the formatter 2sl3. Further, the detection unit 2s3 
activates the formatter 2sl3 according to the status signal SIG8 
indicating the status "2" from the start code status hold unit 
2sl4. 

Thereafter, as shown in figure 10(d), ( f 01 ! ) is read to the 
start code prefix detection unit 2s3. The start code prefix 
detection unit 2s3 knows that the present status is "2" by the 
status signal SIG8, and posts the status where ( f 01 ! ) is input, 
to the start code status hold unit 2sl4 by using the status 
updation signal SIG5. To this point, the status where 
( 1 00 1 , 1 00 1 , 1 01 1 ) are input has been posted to the start code 
status hold unit 2sl4, and the start code status hold unit 2sl4 



updates the status from "2" to "3" to indicate the status where 

it holds ( ' 00' , 1 00 1 , 1 01 1 ) , as historical information. 

Next, as shown in figure 10(e), ( 1 E0 1 ) is read to the start 

code prefix detection unit 2s3. The start code prefix detection 

unit 2s3 knows that the present status is "3" according to the 

status signal SIG8, and posts the status where ( ! E0 f ) is input, 

to the start code discrimination unit 2s5 by using the 1-byte 

signal SIG6. Further, the start code status hold unit 2sl4 posts 

the present status "3" to the start code discrimination unit 2s5 

by using the status signal SIG8. 

n receipt of the 1-byte signal SIG6, the start code 

3 

scrimaSpation unit 2s& decides that the input 1-byte signal SIG6 
is ( f 00')\or a value from (*00 ? ) to ( f B8'), or a value from 
( 'B9' ) to ('Scf'). In this embodiment, the input 1-byte signal 
SIG6 is ('E0 r )\ Since the status is "3" and the 1-byte signal 
SIG6 is ( ! E0 f ), \t is decided as an identifier of a video packet 
from the 1-byte sAnal SIG6. As shown in figure 11(a), the start 
code discrimination an it 2s5 posts the status updation signal to 
the start code status frold unit 2sl4 by SIGX1, whereby the status 
is updated to the status Vl" where one ('00') of the hierarchy 
start code of the coded viaeo data is present. On the other hand, 
according to the value of the^ 1-byte signal SIG6 which is input 
by SIG9, the start code discrimination unit 2s5 sends the signal 
SIG9 to the formatter 2sl3 to coXtrol the output data from the 
formatter 2sl3. On receipt of the\SIG9, the formatter 2sl3 




connects the switch SW2 to e to/ prepare for transferring the 
formatter output through the data separation control unit 2s8 to 
the decoding buffer 2s9. In tJhis embodiment, the input status of 
the start code prefix detection unit 2s3 is the status "3" and 
the 1-byte signal SIG6 is CEO 1 ), i.e., ( ' 00 ' , ■ 00 1 , 1 01 ' , ' E0 ' ) , 
and this corresponds to pattern E on Table (1) and, therefore, no 
formatter output is present. / When the formatter 2sl3 has 
completed formatting, it conprols the controller 2sl9 by using a 
format start /end signal SIG19 so that the switch SW2 is connected 
to none of the three terminals. The reason is as follows. Since 
the packet start code ( ' 00 ' , ' 00 1 , ' 01 1 , ' E0 ' ) is detected according 
to the SIG9, header analysis takes place after the format output 
process. A format output completion signal is posted as SIGX2 to 
the start code discrimination unit 2s5. On receipt of the SIGX2, 
the start code discriminati ;>n unit 2s5 activates the header 
analysis unit 2s6 with SIGl^. 

The status updation of the start code status hold unit 2sl4 
according to the SIGX1 depends on which part of the start code 
prefix is input to the decoding buffer 2s9 by the format 
operation. When one piece of ('OO 1 ) is input, the status is 
updated to "1". When two or more pieces of ( f 00 T ) are input, the 
status is updated to "2". When ( ' 00 1 , ' 00 1 , ' 01 ' ) are input, the 
status is updated to "3". In other cases, the status is updated 
to "0". 



pattern 


input to start code prefix 

— LUI1 Ulil L 


output from 
z o r iud itsr 


A 


continuous three pieces of ( f 00 f ) 


( ' 00* ) 


B 


\ uu , aa ; \ aa xs OLfier Lndn 
•00' ) 


( ' 00' , 'XX' ) 


C 


^ uu , uu , xx ; \ ii is OLfier 
than ' 00 ' , * 01 ' ) 


( ' 00' , ' 00 ' , ' YY' ) 


D 


1 


V uu , UU , Ul , ZZ ; \ \ zz ; is 
other than ( ' 00 ■ ) , ( 1 b9 ' - 1 f f ? ) ) 


{ UU , UU , Ul , 
1 zz' ) 


2 


MOO 1 '00' f 01 f 1 00 ■ 1 77 M M ' 7 7 M 

\ UU / UU , U J. , UU , ) \ \ z. ^ 

is other than ( ' 00 ' ) , ( ' b9 • - ' f f ' ) ) 


moo' ' nn • » ni » » nn > 

\ uu , UU , ux , uu 

,'zz 1 ) 


3 


( '00 ' , ' 00 ' , ' 01 * , ' 00 ' , ' 00 ' , ' XY ' ) 
(('XY') is other than ('01')) 


( '00' , '00' , '01' , '00' 
,'00', 'XY') 


4 


( '00 ' , ' 00 ' , ' 01 ' , ' 00 ' , ' 00 ' , ' 01' , 'XY 
') (('XY') is ('b9'~'ff' )) 


( '00' , '00' , *01' ) 


E 


( '00 * , ' 00 * , ' 01 ' , ' YY' ) (('YY') is 
other than ('b9'~'ff')) 


none 



>^n the case of figure 4(b), as in the case of figure 4(a), 
ne pie\e of ('00') is output from the formatter 2sl3 when 
( ! 00 f , f 0uV) is input, and the status becomes "2". Even when the 
next ('OO'X is input to the start code prefix detection unit 2s3, 
one piece ofi ( 1 00 1 ) is output from the formatter 2sl3. To this 
point, ('OO'jVoO') which is a part of the video hierarchy start 
code at addresses y , 8 is transferred to the decoding buffer 2s9. 
The operation when the subsequent ('Ol'/'EO') is input is 
identical to the oase of figure 4(a). When ( f E0 ! ) is input as a 
1-byte signal SIG6 \o the start code discrimination unit 2s5, 
since ('OO^'OO') is Input to the decoding buffer 2s9, the status 
of the start code statue hold unit 2sl4 is updated from "3" to 
"2" by SIGX1. \ 

Hereinafter, a further description will be given of the 
operation with respect to patterns of Table (1) other than 
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patterns A and E. 

the case of pattern B, after the status "1" as shown 'in 
[gure l\3(b), one byte of data ('XX 1 ) having a value other than 
('00') is\input to the start code prefix detection unit 2s3. In 
this case, \as shown in figure 11(c), it is decided that the code 
sequence ('OuV^'XX 1 ) input to the start code prefix detection 
unit 2s3 is no^a start code prefix and, therefore, the start 
code status hold\unit 2sl4 is updated from status "1" to status 
"0" according to a status updation signal SIG5. The start code 
status hold unit 2s\4 whose status is updated controls the 
formatter 2sl3 so that it outputs ('OO'j'XX')/ by using a status 
updation signal SIG8. YThe activated formatter 2sl3 sends a 
format start signal SIG19L to the controller 2sl9, and the 
controller 2sl9 connects tVe switch SW2 to the terminal e, 
whereby ( f 00 f , T XX ? ) is output to the data separation control unit 
2s8. When the formatter 2sl3\completes the output, it sends a 
format end signal as SIG19 to t^e controller 2sl9 to connect the 
switch SW2 to the terminal d. A Yormatter end signal SIG16 is 
sent to the start code prefix detection unit 2s3, and the start 
code prefix detection unit 2s3 resumes^ the operation in status 
"0". 

In the case of pattern C, in the states "2" as shown in 
figure 10(c), ( ' YY 1 ) having a value other tMan ('OCT) and ('01') 
is input to the start code prefix detection un\t 2s3. In this 
case, as shown in figure 11(c), it is decided that the code 
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sequence ( 1 00 1 , ' 00 ' , ' YY /) input to the start code prefix 
detection unit 2s3 is not a start code prefix and, therefore, the 
start code status hold/ unit 2sl4 is updated from status "2" to 
status "0" according t|o a status updation signal SIG5. The start 
code status hold unit |2al4 whose status is updated controls the 
formatter 2sl3 so that it outputs ( f 00 l , , 00 , f l YY 1 ) , by using a 
status signal SIG8- [The activated formatter 2sl3 sends a format 
start signal SIG19 td the controller 2sl9, and the controller 
2sl9 connects the swiltch SW2 to the terminal e, whereby 
( 1 00 1 , ' 00 1 , 1 YY 1 ) is dutput to the data separation control unit 
2s8. When the formatter 2sl3 completes the output, it sends a 
format end signal as 1SIG19 to the controller 2sl9, whereby the 
switch SW2 is connected to the terminal d. A formatter end 
signal SIG16 is sent 4o the start code prefix detection unit 2s3, 
and the start code prefix detection unit 2s3 resumes the 
operation in status "0' 

In the case of pattern D-l, in the status "3" as shown in 
figure 10(e),^T^C4 having a value other than ('00') and 
( 1 B9 1 ) - ( 1 f f T ) is input to the start code prefix detection unit 
2s3. In this case, as fehown in figure 11(c), it is decided that 
the code sequence ( 1 00 f ,1 ' 00 1 , ' 01 1 , 1 zz 1 ) input to the start code 
prefix detection unit 2d3 is not a start code in reproduction 
unit and, therefore, thel start code status hold unit 2sl4 is 
updated from status "3" to status "0" according to a status 
updation signal SIG5. The start code status hold unit 2al4 whose 
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status is updated controls the 



( ■ 00 ' , 1 00 1 , 1 01 1 , * zz 1 ) , by using a status signal SIG8- The 



activated formatter 2sl3 sends 



to the terminal e, whereby {'0 
data separation control unit 2 
completes the output, it sends 



formatter 2sl3 so that it outputs 



a format start signal SIG19 to the 



controller 2sl9, and the controller 2sl9 connects the switch SW2 



0 1 , '00' , ' 01 f , 'zz' ) is output to the 
s8. When the formatter 2sl3 
a format end signal as SIG19 to 



the controller 2sl9, whereby the switch SW2 is connected to the 



terminal d. A formatter end 
code prefix detection' unit 2s'J 
detection unit 2s3 resumes tho 



signal SIG16 is sent to the start 
t, and the start code prefix 
operation in status "0". 
In the case of pattern D-2, in the status "3" as shown in 
figure 10(e), ('00') is input to the start code prefix detection 
unit 2s3. In this case, as shown in figure 11(d), 1-byte data is 
posted by SIG6 to the start code discrimination unit 2s5, and the 
start code discrimination unit 2s5 decides that there is a 
possibility that the input code sequence ( ' 00 ' , ' 00 T , 1 00 ' , ' 01 ' ) is 
a start code in reproduction unit, and the start code status hold 
unit 2sl4 is updated from status "3" to status "4" according to a 
status updation signal SIG5. In the status "4", when the start 
code discrimination unit 2s5 receives data ('zz') other than 
('00') and ( ' B9 1 ) - ( ' f f 1 ) as a further 1-byte signal SIG6 from the 
start code prefix detection unit 2s3, a status updation signal 
SIG5 is posted to the start code status hold unit 2sl4, whereby 
the status of the start code status hold unit 2sl4 is updated 



from "4" to "0". On the other hand, the formatter 2sl3 is 
activated by the same status updation signal SIG5. The activated 
formatter 2sl3 sends a format start signal SIG19 to the 
controller 2sl9, and the controller 2sl9 connects the switch SW2 
to the terminal e, whereby ( 1 00 ' , ' 00 ' , 1 01 1 , ' 00 1 , ' zz ■ ) is output 
to the data separation control unit 2s8. When the formatter 2sl3 
completes the output, it sends a format end signal as SIG19 to 
the controller 2sl9, whereby the switch SW2 is connected to the 
terminal d. A formatter end signal SIG16 is sent to the start 
code prefix detection unit 2s3, and the start code prefix 
detection unit 2s3 resumes the operation in status "0". 

urther, in the case of pattern D-3, when ('00') and ( ? XY 1 ) 
r thaji ('01') are continuously posted by SIG6 in the status 



"4", the fd\rmatter 2sl3 outputs ( 1 00 ' , ? 00 ' , ' 01 ' , 1 00 1 , ■ 00 ' , ' XY ' } . 
Furtherrhore, in the case of D-4, when ( 1 00 1 , f 00 1 , 1 0 1 1 ) and 

( f XY T ) having a value from ( 1 B9 1 ) - ( 1 f f 1 ) are continuously posted 
by SIG6 in the statuk "4", the formatter 2sl3 outputs 

( 1 00 ' , 1 00 ' , 1 01 ' ) , and the status of the start code status hold 
unit 2sl4 is updated from "N^' to "3" according to SIGX1. 

As described above, according to the first embodiment, the 
formatter 2sl3 is provided, and when a code sequence which 
matches with a part ( T 00 ! ) at the hea4 of a predetermined code 
sequence detected by the^- ot ar L o l ui ^: coa\ prefix detection unit 



2s3 is detected, th code prefix^ detection unit 2s3 

detects the residual part ( 1 00 1 , 1 00 1 , f 01 T , 1 E0 T )\pf the detected 
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predetermined code sequence t<4 detect a pattern of 
( ' 00 1 , 1 00 ' , 1 00 1 ) , and the for/natter 2sl3 outputs one piece of 
('00') . After the boundary <f>f packets is defined, amongst data 
which are not transmitted tolthe decoding buffer 2s9, data 
corresponding to code sequences other than the code sequence 
( ' 00 1 , 1 00 ' , 1 01 1 , f E0 1 ) indicating the packet boundary are output 
to the decoding buffer 2s9. I Hence, when separating a coded and 
multiplexed signal, it is not necessary to perform complicated 
control such as advance and return of read addresses of the input 
buffer and, therefore, control of the read addresses of the input 
buffer by the input buffer reading control circuit is simplified 
and the hardware scale is reduced, thereby economically providing 
an apparatus performing reproduction of multiplexed digital code 
sequences. 
Embodiment 2 

Next, a description will be given of a coded signal 
reproduction apparatus according to a second embodiment of the 
present invention. In this second embodiment, in addition to the 
functions of the first embodiment, it is not necessary to hold a 
lot of reproduction information in the apparatus, and so hardware 
such as a memory required for holding the reproduction 
information can be minimized. Since the fundamental structure of 
this second embodiment is identical to that shown in figure 1, 
description thereof is omitted. 

Figure 5(a) illustrates a unit structure of a packet 
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comprising a packet header of video and coded video data which 
follows the packet header. Coded video data included in a video 
packet includes a plurality of video reproduction fundamental 
units. In figure 5, video reproduction fundamental unit data 0 ~ 
3 are included. Each video reproduction fundamental unit 
includes a video reproduction fundamental unit start code at its 
head. It is not assured that a video reproduction unit start 
code is always included in a video packet at the head of coded 
video data. As shown by the video reproduction fundamental unit 
data 0 of figure 5, generally, reproduction unit data which 
cannot be included in the previous video packet is positioned at 
the head of the coded video data. Display time information (PTS) 
is allocated to the fundamental unit data including the first 
video reproduction fundamental unit start code, amongst the video 
reproduction units included in the coded video data of the video 
packet. In the case of figure 5, the video reproduction 
fundamental unit data 1 corresponds to this. No display time 
information is allocated to other vide reproduction fundamental 
unit data. In case of a packet having no PTS, no PTS is 
allocated to any video reproduction fundamental unit data 
included in coded video data. Amongst reproduction information 
extracted in the header analysis unit 2s6, only information for 
performing synchronization of reproduction time between audio and 
video, which is called PTS, is temporarily stored in the 
reproduction information hold unit 2s7. When the header analysis 
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unit 2s6 ends analysis of the header part, it activates the data 
separation control unit 2s8 to start transfer of the video data 
part toward the decoding buffer 2s9. At this time, in order to 
detect a boundary start code included in the coded video data, 
the start code prefix detection unit 2s3 which performs analysis 
of the packet header is activated. 

When the start code prefix detection unit 2s3 detects a 
start code prefix code included in the video data, the start code 
prefix detection unit 2s3 activates the start code discrimination 
unit 2s5. The start code discrimination unit 2s5 refers to a 
code next to the detected prefix code of the boundary start code 
of the video data, and decides whether it is a boundary start 
code of the video data or a reproduction fundamental unit start 
code of the coded video data. 




'en the code that follows the start code prefix is decided 



&s a reproduction fundamental unit start code, the formatter 2sl3 
outputs datia obtained by adding the display start information 
(PTS) as reproduction information stored in the reproduction 
information hord unit 2s7, to the rear of the reproduction 
fundamental unit>start code ( ' 00 1 , ' 00 1 , 1 01 1 , ' 00 1 ) , according to 
the analysis results of the start code discrimination unit 2s5. 
To be specific, as sntown in figure 5 (b) , amongst the plural 
reproduction fundamenta\ units included in the coded video data, 
the reproduction fundamental unit positioned at the head timewise 
is given a status flag and a, PTS at the rear thereof, and a code 



indicating "effective" is 



given to the status flag. As for the 



given a status flag to whi|cb^ 
"ineffective" is given, arid the PTS 



In this way, accordir 



subsequent reproduction fundamental units, since no PTS appears 
until the next packet heac.er is detected, each of these units is 



indicating that the PTS is 



g to the second embodiment, the 



formatter 2sl3 is provided,! and only the PTS as 



t - irrfc displ a y , 



information is captured in the reproduction information hold unit 
2s7, amongst the reproduction information included in the packet 
header. A PTS is given to tthe rear of the video reproduction 
fundamental unit start code pf each reproduction fundamental unit, 
and information (flag) indicating "ineffective" or "effective" is 
given to each of them. Hencp, amongst the reproduction 
information included in the packet header, only the PTS is 
temporarily held in the reproduction apparatus, while data before 
decoding are held in the RAM I (decoding buffer 2s9) outside the 
apparatus. Therefore, it isjnot necessary to hold a lot of 
reproduction information in tlhe apparatus, and the scale of 
hardware such as a memory repaired for holding the reproduction 
information can be minimized, 1 thereby economically providing an 
apparatus for reproducing multiplexed digital code sequences. 

Although it is possible to add the extracted PTS to only the 
first reproduction fundamental unit without adding it to the 
subsequent reproduction fundamental units, the method of 
uniformly adding the PTS to each reproduction fundamental unit 
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has an advantage in that the operation of the formatter is 
settled and so it can be easily controlled and, further, the 
routine at reproduction can be simplified. 
Embodiment 3 

Next, a description will be given of a coded signal 
reproduction apparatus according to a third embodiment of the 
present invention. In this third embodiment, in addition to the 
functions of the first embodiment, data are padded by using the 
formatter to simplify transfer control of a data bus through 
which data flow sequentially like a pipe line. Since the 
fundamental structure of this third embodiment is identical to 
that shown in figure 1, description thereof is omitted. In this 
third embodiment, the start code discrimination unit 2s5 
implements an end code detection means for detecting a code 
sequence which indicates the end of coded data. 

.gure 6(a) illustrates a pattern of a code sequence at the 
sar of \oded video data, in coded and multiplexed data. As is 
evident frW figure 6(a), the rear of the coded video data has a 
data patternVwhich is shorter than the data width of a pipe line 
output from ttue multiplexed signal separation unit 2s or the 
decoding unit 2^10. The start code prefix detection unit 2s3 
detects a pattern V>f ( 1 00 1 , 1 00 1 , 1 01 f ) from the input data pattern, 
and the start code discrimination unit 2s5 decides a boundary 
start code ( ' 00 T , ' 00 \ 1 01 ' , ' b7 1 ) which indicates video end data. 
The ( f b7 ! ) indicates a \equence end code. When the start code 
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discrimination unit 2s5 detects the end part of the video end 
data as described above, it /posts this to the formatter 2sl3. 
Then, the formatter 2sl3 generates video end data, adds data for 



padding ( 1 FF 1 ) subsequently 
shown in figure 6(b), and t 



to the end data code sequence as 
ransfers these data to the decoding 



buffer 2s9. In the case where the byte width is 4 bytes (32 



bits), three or more piece 
subsequently to the end daida 
equivalent to the bus width 
subjected to pipeline proce 
the width of a data bus for 
the video data of the end p 
from the bus width boundary 
are added, whereby the video 



of padding data are added 

code sequence, whereby data 
including the video end data can be 
jsing. To be specific, assuming that 
pipeline transfer is n bytes, when 
rt is positioned at the m-th byte 
(n-m) or more pieces of padding data 
data of the end part can be read by 
pipeline processing. By adding the padding data, the video end 
data part which has been shorter than the data bus width is 
aligned to the data bus widish. 

At this time, it is necessary to read, as padding data, data 
from the decoding buffer 2s9 and select data which does not make 
the decoding unit perform malfunction. For example, ( 'ff ' ) which 
does not occur emulation with the start code prefix, is selected. 
To add the padding data to the end data sequence enables transfer 
of a code sequence including a code which is shorter than the 
data bus width of a pipe line required for decoding, without 
necessity of complicated data bus transfer control such as byte 
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access . 

By the way, in the case of coded video data, usually a code 
indicating the end of a program, which is called a program end 
code, is added to the end of a packet. However, addition of this 

<2>V<b-Vh3ee> 

£L code is not ensured in, for example, the existing MPSG^ standard . 

So, when description of this code is absent, the host CPU cannot 
decide as to whether data are transmitted to the last one to the 
decoding buffer or data transmission is interrupted, and this may 
...:| cause a trouble such that the next image cannot be displayed 

rl during reproduction and so the system freezes. Further, when no 

»«5 sequence end code exists at the rear of coded video data, there 

hi may occur a drawback that the last several pieces of video cannot 

be output . 

U It is possible to deal with these cases by inserting a 

□ 

Jl unique code sequence in the last packet of the packet sequence 

j;| (or in the end of the sequence) in advance. 

To be specific, figure 7 is a diagram illustrating a unique 
code sequence inserted in a packet boundary in a coded and 
multiplexed sequence. Assumed as a unique code sequence here is 
a code sequence similar to the packet start code. That is, the 
unique code sequence takes a pattern like ( 1 00 1 , ' 00 ' , 1 01 f , 1 XX 1 ) . 
However, selected as ( 1 XX 1 ) is a code which is not confused with 
the packet start code, for example, a sequence end code ( ! b7') or 
a program end code ('b9'). Further, the host CPU 2sl inserts the 
unique code sequence at the rear of packet data of a packet which 



is positioned at the rear of the reproduction sequence. 

When a unique code sequence is input to the rear of a 
specific data packet by the host CPU 2sl2, it is detected that 
unique code data is input, by the start code prefix detection 
unit 2s3 and the start code discrimination unit 2s5 in the 
multiplexed signal separation unit 2s. At this time, the start 
code discrimination unit 2s5 posts that coded data included in a 
packet previous to the unique code sequence should be transferred 
to the decoding buffer 2s9, to the data separation control unit 
2s8 by using a post signal (SIG20) . 

On receipt of this signal, the data separation control unit 
2s8 executes data transfer of the packet data to the decoding 
buffer 2s9, and when the transfer is completed, it posts the 
transfer completion to the start code discrimination unit 2s5 by 
using a post signal (SIG20) . On receipt of the transfer 
completion, the start code discrimination unit 2s5 posts that the 
unique code sequence is detected and the data included in the 
packet previous to the unique code sequence is transferred to the 
decoding buffer 2s9, to the host CPU 2sl2 by using a host control 
signal A (SIG13) . Thereby, the external host CPU 2sl2 can 
reliably detect that the specific packet data is stored in the 
decoding buffer 2s9. 

Then, the specific coding sequence is identified in the 
coded data in which the specific coding sequence is inserted as 
described above, and a predetermined number of padding data are 



added after the coding sequence, whereby the sizes of data 
existing within the respective bus width boundaries can be made 
uniform. When a program end code has already been added to the 
last packet of the packet sequence, adding the specific code 
sequence results in that these are continuously detected, but 
this does not adversely affect the practical operation. 
1 y^^^As described above, according to the third embodiment, the 
JrormattVr 2sl3 is provided with the data padding function, and 
padding dVta are added to the rear of a code sequence which is 
shorter tha\ the data bus width of pipeline processing, whereby 
the sizes of >data existing in the respective bus width boundaries 
are made uniforto. Therefore, data transfer through the pipeline 
in the reproduction apparatus can be realized to the end part of 
coded data which i^ shorter than the data bus width in the 
pipeline, without requiring complicated transfer control. 
Thereby, reliable flowVof the end part of the coded data through 
the pipeline of the reproduction apparatus can be realized 
without using complicated Vlata transfer control. 

Further, a specific code sequence is added to the last 
packet of the packet sequence. Thereby, when a signal of a 
specific data sequence is input, it is recognized as the input 
end of multiplexed data, and when the last specific code sequence 
is input, data previous to the input specific code sequence is 
transferred to the decoding buffer and, thereafter, detection of 
the specific code sequence is posted to the external host CPU, 



whereby the external CPU can surely detect that data of a 
specific packet is input to the decoding buffer. Thereafter, the 
CPU 2sl2 clears the pipeline to initialize the decoding unit 2sl0, 
whereby it can provide itself for the next coding. 

While in the first to third embodiments a controller is 
provided besides the host CPU, the controller may be omitted by 
making the host CPU have the function of controller as shown in 
figure 8, with the same effects as in the first to third 
embodiments . 

APPLICABILITY IN INDUSTRORY 

The present invention relates to a coded signal reproduction 
apparatus and, more particularly, to simplification of circuit 
structure of an apparatus which performs reproduction of a 
digital code sequence in which audio, video, and other additional 
information are multiplexed, such as a video CD, a DVD, a digital 
CS broadcast, etc. 



